Risk factors for the development of obesity in children surviving brain tumors.
Hypothalamic obesity, a syndrome of intractable weight gain due to hypothalamic damage, is an uncommon but devastating complication for children surviving brain tumors. We undertook a retrospective evaluation of the body mass index (BMI) curves for the St. Jude Children's Research Hospital brain tumor population diagnosed between 1965 and 1995 after completion of therapy to determine risk factors for the development of obesity. Inclusion criteria were: diagnosis less than 14 yr of age, no spinal cord involvement, ambulatory, no supraphysiologic hydrocortisone therapy (>12 mg/m(2) x d), treatment and follow-up at St. Jude Children's Research Hospital, and disease-free survival greater than 5 yr (n = 148). Risk factors examined were age at diagnosis, tumor location, histology, extent of surgery, hydrocephalus requiring ventriculoperitoneal shunting, initial high-dose glucocorticoids, cranial radiation therapy, radiation dosimetry to the hypothalamus, intrathecal chemotherapy, and presence of endocrinopathy. Analyses were performed both between groups within a risk factor and against BMI changes for age in normal children older than 5.5 yr (the age of adiposity rebound). Risk factors were: age at diagnosis (P = 0.04), radiation dosimetry to the hypothalamus (51-72 Gy, P = 0.002 even after hypothalamic and thalamic tumor exclusion), and presence of any endocrinopathy (P = 0.03). In addition, risk factors when compared with BMI slope for the general American pediatric population included: tumor location (hypothalamic, P = 0.001), tumor histology (craniopharyngioma, P = 0.009; pilocytic astrocytoma, P = 0.043; medulloblastoma, P = 0.039); and extent of surgery (biopsy, P = 0.03; subtotal resection, P = 0.018). These results verify hypothalamic damage, either due to tumor, surgery, or radiation, as the primary cause of obesity in survivors of childhood brain tumors. In particular, hypothalamic radiation doses of more than 51 Gy are permissive. These results reiterate the importance of the hypothalamus in energy balance, provide risk assessment criteria for preventative measures before the development of obesity in at-risk patients, and suggest therapeutic strategies to reduce the future development of obesity.